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º·¤Ñ´Â‹Í

º·¹íÒ: ¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂǾ ÍÍ¡¡íÒÅÑ§¡ÒÂ ËÃ×Í exercise-induced bronchoconstriction (EIB) ÁÕ¼Å·íÒãËŒ

 ÊÁÃÃ¶ÀÒ¾ã¹¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂÅ´Å§ Ñ́§¹Ñé¹ ÃÙ»áºº¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ·Õè·íÒãËŒ¤ÇÒÁÃØ¹áÃ§¢Í§¡ÒÃà¡Ô´ EIB 

 Å´Å§ ¹‹Ò¨Ðª‹ÇÂãËŒÊÒÁÒÃ¶ÍÍ¡¡íÒÅÑ§¡ÒÂä Œ́ÍÂ‹Ò§àμ çÁ¤ÇÒÁÊÒÁÒÃ¶ ¡ÒÃÈÖ¡ÉÒ¹Õé¨Ö§ÁÕÇÑμ¶Ø»ÃÐÊ§¤ � à¾×èÍÈÖ¡ÉÒ

 ¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ à»ÃÕÂºà·ÕÂº¡Ñº¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡·Õè¤ÇÒÁË¹Ñ¡¢Í§

 ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂÃÐ´Ñºà´ÕÂÇ¡Ñ¹ 

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ: ¡íÒË¹´ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨à»‡ÒËÁÒÂã¹ª‹Ç§ÃŒÍÂÅÐ öð-øð ¢Í§ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨ÊíÒÃÍ§ (heart rate reserve) 

 ·íÒ¡ÒÃ·´ÊÍºã¹ËÞÔ§ä·Â ÊØ¢ÀÒ¾ Ṍ ÍÒÂØ ñø-òõ »‚ ¨íÒ¹Ç¹ óð ¤¹ ´ŒÇÂ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ ò ª¹Ô´ ¤×Í ñ) 

 ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ áÅÐ ò) ÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ ¡íÒË¹´ãËŒÃÐÂÐ¢Í§¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂáμ ‹ÅÐª¹Ô´Ë‹Ò§¡Ñ¹

 ÍÂ‹Ò§¹ŒÍÂ ôø ªÑèÇâÁ§ ¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´·ÕèÇÑ´¤×Í¤‹Ò forced expiratory volume in one second (FEV
1
) áÅÐ 

 forced expiratory fl ow at 25-75% of forced vital capacity (FEF
25-75%

) â´Â·íÒ¡ÒÃÇÑ´¡‹Í¹ áÅÐËÅÑ§ËÂØ´ÍÍ¡

 ¡íÒÅÑ§¡ÒÂã¹¹Ò·Õ·Õè ñ, ô, ÷, ñð, òð áÅÐ óð ÃÐ Ñ́º¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂáÊ´§

 à»š¹¤‹Òà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´ (% maximum reduction) ¢Í§¤‹Ò FEV
1
 áÅÐ FEF

25-75%
 áÅÐãªŒ pair t-test 

 ã¹¡ÒÃà»ÃÕÂºà·ÕÂº¡ÒÃà»ÅÕèÂ¹á»Å§¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´ËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ áÅÐº¹º¡ 

¼Å¡ÒÃÈÖ¡ÉÒ: ¤‹Òà©ÅÕèÂ¢Í§à»ÍÃ�à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEV
1
 ËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ (ÃŒÍÂÅÐ ö.ù ± õ.ö) ÁÕ¤‹Òμ èíÒ

 ¡Ç‹ÒËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ (ÃŒÍÂÅÐ ñð.ö ± ÷.õ) ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ = ð.ðó) ã¹¢³Ð·Õè¤‹Òà©ÅÕèÂ

 ¢Í§à»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEF
25-75%

 ËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂà»ÃÕÂºà·ÕÂºã¹¹éíÒ (ö.ð ± ø.ù) 

 áÅÐº¹º¡ (õ.ö ± ññ.÷) ¾ºÇ‹ÒäÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô 

ÊÃØ»: ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ·íÒãËŒà¡Ô´¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂã¹ÃÐ Ñ́º·ÕèÃØ¹áÃ§¹ŒÍÂ¡Ç‹Ò

 ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ â´Âà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEV
1
 à»š¹μ ÑÇº‹§ªÕé¡ÒÃà¡Ô´¡ÒÃμ Õºá¤º¢Í§

 ËÅÍ´ÅÁËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¤¹»Ã¡μ Ô·ÕèªÑ´à¨¹¡Ç‹Ò¤‹Ò FEF
25-75%

¤íÒÊíÒ¤ÑÞ: ¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂ, ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ, ÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡

 * ÀÒ¤ÇÔªÒ¡ÒÂÀÒ¾ºíÒºÑ´ ¤³ÐÊËàÇªÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ �
 ** ÊâÁÊÃ¿ØμºÍÅÍÔ¹·ÃÕÂ�à¾×èÍ¹μ íÒÃÇ¨
 *** á¼¹¡¡ÒÂÀÒ¾ºíÒºÑ´ âÃ§¾ÂÒºÒÅ¡ÒÞ¨¹ ỐÉ°�

ÇÑ¹·ÕèÃÑºº·¤ÇÒÁ: ø ¾ÄÉÀÒ¤Á òõõõ ÇÑ¹·ÕèÍ¹ØÞÒμãËŒμ Õ¾ÔÁ¾�: ô ¡Ã¡®Ò¤Á òõõõ
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º·¹íÒ
 ¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂËÃ×Í 

exercise-induced bronchoconstriction (EIB) ÁÕÊÒàËμ ØË¹Öè§

¨Ò¡¡ÒÃÊÙÞàÊÕÂ¹éíÒ¨Ò¡ºÃÔàÇ³àÂ×èÍºØ¼¹Ñ§ËÅÍ´ÅÁ ¢³Ð·ÕèÁÕ

¡ÒÃà¾ÔèÁÍÑμÃÒ¡ÒÃËÒÂã¨¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂ â´Â¡ÒÃÍÍ¡

¡íÒÅÑ§¡ÒÂã¹ÊÔè§áÇ´ÅŒÍÁ·ÕèáËŒ§ à»š¹»˜¨¨ÑÂ·Õè·íÒãËŒâÍ¡ÒÊà¡Ô´

¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁà¾ÔèÁ¢Öé¹ à¹×èÍ§ÁÒ¨Ò¡¡ÒÃÍÍ¡

¡íÒÅÑ§¡ÒÂã¹ºÃÔàÇ³·ÕèÍÒ¡ÒÈáËŒ§ ·íÒãËŒÁÕ¡ÒÃÊÙÞàÊÕÂ¹éíÒ

ºÃÔàÇ³ËÅÍ´ÅÁ¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂÁÒ¡¢Öé¹ ¨Ò¡¡ÒÃÈÖ¡ÉÒ

¢Í§ Anderson áÅÐ¤³Ðã¹»‚ ¤.È. ñùøòñ ¾ºÇ‹Ò àÁ×èÍ

¼ÙŒ»†ÇÂ·Õèà»š¹ËÍºË×´ÍÍ¡¡íÒÅÑ§¡ÒÂã¹ºÃÔàÇ³·ÕèÍÒ¡ÒÈáËŒ§ 

·íÒãËŒÁÕ¡ÒÃÊÙÞàÊÕÂ¹éíÒ¨Ò¡ºÃÔàÇ³¼¹Ñ§ËÅÍ´ÅÁà¾ÔèÁ¢Öé¹ áÅÐ

Ê‹§¼ÅãËŒÁÕ¡ÒÃ¡ÃÐμ ØŒ¹ÊÒÃ·Õè¡‹ÍãËŒà¡Ô´¡ÒÃÍÑ¡àÊººÃÔàÇ³

ËÅÍ´ÅÁ Ê‹§¼ÅãËŒà¡Ô´¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁμÒÁÁÒ 

¡ÒÃà¡Ô´ EIB à»š¹¢ŒÍ¨íÒ¡Ñ´ã¹¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ«Öè§ÍÒ¨

Ê‹§¼ÅãËŒ¤Ø³ÀÒ¾ªÕÇÔμ¢Í§¼ÙŒ·ÕèÁÕá¹Çâ¹ŒÁã¹¡ÒÃà¡Ô´ EIB 

áÂ‹Å§ ¹Í¡¨Ò¡¹Õé¡ÒÃà¡Ô´ EIB ÂÑ§Ê‹§¼ÅãËŒÊÁÃÃ¶ÀÒ¾ã¹

¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂÅ´Å§´ŒÇÂ 

 ¨Ò¡¡ÒÃÈÖ¡ÉÒ¢Í§ Stensrud áÅÐ¤³Ðã¹»‚ ¤.È. 

òððöò ¾ºÇ‹Ò ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹ÊÔè§áÇ´ÅŒÍÁ·ÕèÁÕ¤ÇÒÁª×é¹

à¾ÔèÁÁÒ¡¢Öé¹ ª‹ÇÂÅ´¤ÇÒÁÃØ¹áÃ§ã¹¡ÒÃà¡Ô´¡ÒÃμ Õºá¤º¢Í§

ËÅÍ´ÅÁËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂä Œ́ 

 ã¹·Ò§»¯ÔºÑμ Ô¹Ñé¹¡ÒÃ¤Çº¤ØÁ¤ÇÒÁª×é¹ã¹ÊÔè§áÇ´ÅŒÍÁ

¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂÍÒ¨·íÒä Œ́ÂÒ¡ ́ Ñ§¹Ñé¹ ¡ÒÃÈÖ¡ÉÒ¹Õé̈ Ö§·íÒ¡ÒÃ

ÈÖ¡ÉÒ¶Ö§¡ÒÃμÍºÊ¹Í§¢Í§ËÅÍ´ÅÁμ ‹Í¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹

¹éíÒ «Öè§ÍÒÈÑÂ¤ÇÒÁª×é¹·ÕèÁÕÍÂÙ‹àË¹×Í¼ÔÇ¹éíÒã¹¡ÒÃà¾ÔèÁ¤ÇÒÁª×é¹¢Í§

ºÃÔàÇ³·ÕèÍÍ¡¡íÒÅÑ§¡ÒÂ ÍÑ¹¨Ð¹íÒÁÒ«Öè§¡ÒÃ»ÃÐÂØ¡μ�ãªŒ¡ÒÃÍÍ¡

¡íÒÅÑ§¡ÒÂã¹¹éíÒà¾×èÍà»š¹¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ·Õèª‹ÇÂÅ´¤ÇÒÁÃØ¹áÃ§

ã¹¡ÒÃà¡Ô´¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂμ ‹Íä»

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ
• ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ 
 ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ̈ ÑÂà»š¹ËÞÔ§ä·ÂÊØ¢ÀÒ¾ Ṍ ÍÒÂØ ñø-òõ »‚ 

ÁÕ¤‹Ò´Ñª¹ÕÁÇÅ¡ÒÂÃÐËÇ‹Ò§ ñø.õ-òô.ù ¡ÔâÅ¡ÃÑÁ/μÒÃÒ§àÁμÃ 

(μÒÃÒ§·Õè ñ) áÅÐäÁ‹ÁÕ»ÃÐÇÑμ Ô¡ÒÃμ Ố àª×éÍ¢Í§ÃÐººËÅÍ´ÅÁã¹

ª‹Ç§ ó ÊÑ»´ÒË �¡‹Í¹à¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ 

• à¤Ã×èÍ§Á×Í·ÕèãªŒã¹¡ÒÃÇÔ¨ÑÂ
 ¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹ÕéãªŒà¤Ã×èÍ§ÇÑ´ÊÁÃÃ¶ÀÒ¾»Í´ ÃØ‹¹ 

SpiroUSB ã¹¡ÒÃÇÑ´¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´ áÅÐãªŒ heart rate 

monitor (Polar FT4) ã¹¡ÒÃÇÑ´ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨

• ¢Ñé¹μÍ¹¡ÒÃÇÔ¨ÑÂ
 ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·Ø¡¤¹·íÒ¡ÒÃ·´ÊÍº´ŒÇÂ¡ÒÃ

ÍÍ¡¡íÒÅÑ§¡ÒÂ·Ñé§º¹º¡áÅÐã¹¹éíÒ·ÕèÃÐ´Ñº¤ÇÒÁË¹Ñ¡à´ÕÂÇ¡Ñ¹

â´Âáμ ‹ÅÐ¡ÒÃ·´ÊÍºË‹Ò§¡Ñ¹ÍÂ‹Ò§¹ŒÍÂ ôø ªÑèÇâÁ§ à¾×èÍËÅÕ¡

àÅÕèÂ§ÍÒ¡ÒÃ»Ç´¡ÅŒÒÁà¹×éÍ (delayed onset muscle soreness) 

·Õèà¡Ô´¨Ò¡¡ÒÃ·´ÊÍºã¹¤ÃÑé§áÃ¡ «Öè§ÍÒ¨Ê‹§¼Å¡ÃÐ·ºμ ‹Í

ÊÁÃÃ¶ÀÒ¾ã¹¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂàÁ×èÍ·íÒ¡ÒÃ·´ÊÍº¤ÃÑé§·Õè ò 

áÅÐÅíÒ´Ñº¢Í§ÇÔ¸Õ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂà»š¹ä»â´Â¡ÒÃÊØ‹Á â´Â

·íÒ¡ÒÃÇÑ́ ¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´¤×Í ¤‹Ò FEV
1
 áÅÐ FEF

25-75%
 ¡‹Í¹

áÅÐËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹Ò·Õ·Õè ñ, ô, ÷, ñð, òð áÅÐ 

óð áÅÐ¹íÒ¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´ËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂ·Õè¹ŒÍÂ·ÕèÊØ´ 

ÁÒ¤íÒ¹Ç³à»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´

ËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂ à»ÃÕÂºà·ÕÂº¡Ñº¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´¡‹Í¹ÍÍ¡

¡íÒÅÑ§¡ÒÂ â´Â¢³Ð·íÒ¡ÒÃÇÑ´ÊÁÃÃ¶ÀÒ¾»Í´¼ÙŒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ¨Ð

ËÒÂã¨ÍÍ¡ÍÂ‹Ò§àÃçÇ áÅÐáÃ§àμ çÁ·Õè¨¹ËÁ´ (maximum effort)

 ¤‹Ò FEV
1
 ËÃ×Í forced expiratory volume in one 

second à»š¹»ÃÔÁÒμÃÍÒ¡ÒÈ·Õè¶Ù¡¢ÑºÍÍ¡ã¹ÇÔ¹Ò·ÕáÃ¡¢Í§¡ÒÃ

ËÒÂã¨ÍÍ¡ÍÂ‹Ò§àÃçÇáÅÐáÃ§àμ çÁ·Õè ËÅÑ§¨Ò¡¡ÒÃËÒÂã¨à¢ŒÒàμ çÁ·Õè

 ¤‹Ò FEF
25-75%

 ËÃ×Í forced expiratory fl ow at 

25-75% of FVC à»š¹¤‹Òà©ÅÕèÂ¢Í§ÍÑμÃÒ¡ÒÃäËÅ¢Í§ÍÒ¡ÒÈã¹

ª‹Ç§¡ÅÒ§¢Í§ FVC (forced vital capacity) â´Â¤‹Ò FEF
25-75%

ÁÕ¤ÇÒÁäÇμ ‹Í¡ÒÃà»ÅÕèÂ¹á»Å§ã¹ËÅÍ´ÅÁ¢¹Ò´àÅç¡·ÕèÁÕàÊŒ¹

¼‹Ò¹ÈÙ¹Â�¡ÅÒ§¹ŒÍÂ¡Ç‹Ò ò ÁÔÅÅÔàÁμÃ

¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ: ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·íÒ¤ÇÒÁ¤ØŒ¹à¤Â

¡Ñº¡ÒÃÇÔè§ã¹¹éíÒ·Õè¶Ù¡μ ŒÍ§¡‹Í¹·´ÊÍº¨ÃÔ§ â´ÂãÊ‹·Ø‹¹ÅÍÂ·Õè

ÃÐ´ÑºàÍÇáÅÐãªŒÁ×Íà¡ÒÐ¢ÍºÊÃÐÃÐËÇ‹Ò§ÇÔè§ã¹¹éíÒ â´ÂÃÐ´Ñº

¹éíÒÁÕ¤ÇÒÁÅÖ¡à·‹Ò¡Ñº sternal notch ËÅÑ§¨Ò¡ÊÒÁÒÃ¶ÇÔè§ã¹¹éíÒ

ä Œ́ÍÂ‹Ò§¶Ù¡μ ŒÍ§áÅŒÇ·íÒ¡ÒÃ¾Ñ¡¨¹ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨¡ÅÑº

à¢ŒÒÊÙ‹¤‹Ò¢³Ð¾Ñ¡ 

μÒÃÒ§·Õè ñ ÅÑ¡É³Ð·ÑèÇä»¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ

 μ ÑÇá»Ã (Ë¹‹ÇÂ) ¤‹Òà©ÅÕèÂ (± S.D.)
ÍÒÂØ (»‚) òð.ô ± ñ.ñ

¹éíÒË¹Ñ¡ (¡ÔâÅ¡ÃÑÁ) õð.ø ± ô.ù

Ê‹Ç¹ÊÙ§ (à«¹μ ÔàÁμÃ) ñöð.ò ± ô.÷

´Ñª¹ÕÁÇÅ¡ÒÂ (¡ÔâÅ¡ÃÑÁ/μÒÃÒ§àÁμÃ) ñù.ø ± ñ.ö
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¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡: ¡‹Í¹·íÒ¡ÒÃ·´ÊÍº¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃ

·´ÊÍº·íÒ¤ÇÒÁ¤ØŒ¹à¤Â¡Ñº¡ÒÃÇÔè§º¹ÅÙ‹ÇÔè§ä¿¿‡Ò·Õè¶Ù¡μ ŒÍ§ ËÅÑ§

¨Ò¡¹Ñé¹ ¾Ñ¡¨¹ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨¡ÅÑºà¢ŒÒÊÙ‹¤‹Ò¢³Ð¾Ñ¡ 

 ÃÐ´Ñº¤ÇÒÁË¹Ñ¡¢Í§¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ·Ñé§º¹º¡áÅÐ

ã¹¹éíÒ¡íÒË¹´ãËŒÍÂÙ‹ã¹ÃÐ´Ñº¤ÇÒÁË¹Ñ¡·Õèà·‹Ò¡Ñ¹ â´ÂãªŒ¤‹ÒÍÑμÃÒ

¡ÒÃàμ Œ¹¢Í§ËÑÇã¨à»‡ÒËÁÒÂã¹ª‹Ç§ÃŒÍÂÅÐ öð-øð ¢Í§ÍÑμÃÒ

¡ÒÃàμ Œ¹¢Í§ËÑÇã¨ÊíÒÃÍ§ (heart rate reserve, HRR)ó â´ÂÁÕ

ÇÔ¸Õ¡ÒÃ¤íÒ¹Ç³ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨à»‡ÒËÁÒÂâ´ÂÇÔ¸Õ HRR 

´Ñ§μ ‹Íä»¹Õé

¢Ñé¹μÍ¹·Õè ñ ¤íÒ¹Ç³ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨ÊÙ§ÊØ´·Õè¤Ò´¤Ðà¹

¨Ò¡ÍÒÂØ´ŒÇÂÊÙμÃ òòð - ÍÒÂØ

¢Ñé¹μÍ¹·Õè ò ¤íÒ¹Ç³ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨ÊíÒÃÍ§â´Â¹íÒ

ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨ÊÙ§ÊØ´·Õè¤Ò´¤Ðà¹¨Ò¡ÍÒÂØÅºÍÍ¡´ŒÇÂ

ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨¢³Ð¾Ñ¡

¢Ñé¹μÍ¹·Õè ó ¤íÒ¹Ç³ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨à»‡ÒËÁÒÂ «Öè§ã¹

¡ÒÃÈÖ¡ÉÒ¹Õéà·‹Ò¡ÑºÃŒÍÂÅÐ öð-øð ¢Í§ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨

ÊíÒÃÍ§ â´Â¤Ù³¤‹Ò·Õèä´Œ¨Ò¡¢Ñé¹μÍ¹·Õè ò Œ́ÇÂ ð.ö áÅÐ ð.ø 

áÅÐ¹íÒ¤‹Ò·Õèä´Œáμ ‹ÅÐ¤‹ÒºÇ¡´ŒÇÂÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨¢³Ð¾Ñ¡

¢³Ð·íÒ¡ÒÃ·´ÊÍº·Ñé§ÊÍ§ÇÔ¸Õ ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨¢Í§

¼ÙŒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ¤§ÍÂÙ‹ã¹ª‹Ç§¢Í§ÍÑμÃÒ¡ÒÃàμ Œ¹¢Í§ËÑÇã¨à»‡Ò

ËÁÒÂ à»š¹àÇÅÒÍÂ‹Ò§¹ŒÍÂ ø ¹Ò·Õ â´Â¼ÙŒÇÔ¨ÑÂ·íÒ¡ÒÃÇÑ´ÍÑμÃÒ

¡ÒÃàμ Œ¹¢Í§ËÑÇã¨¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂ·Ø¡æ ñ ¹Ò·Õ

 ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ·Ñé§ÊÍ§ÇÔ¸Õ·íÒ¡ÒÃ·´ÊÍºã¹ËŒÍ§

» �´ (indoor) ·Õè¤Çº¤ØÁÍØ³ËÀÙÁÔãËŒÍÂÙ‹ã¹ª‹Ç§ òõ-óð Í§ÈÒ

à«Åà«ÕÂÊ

• ¡ÒÃÇÔà¤ÃÒÐË�¢ŒÍÁÙÅ 
 à»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¢Í§à»ÍÃ�à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊǾ

¢Í§¤‹ÒÊÁÃÃ¶ÀÒ¾»Í´ÃÐËÇ‹Ò§¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡áÅÐ

ã¹¹éíÒâ´ÂãªŒ pair t-test ¡íÒË¹´ÃÐ´Ñº¹ÑÂÊíÒ¤ÑÞ·Õè¤‹Ò¾Õ < ð.ðõ

¼Å¡ÒÃÈÖ¡ÉÒ
 ¨Ò¡¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò ¤‹Òà©ÅÕèÂ¢Í§à»ÍÃ�à«ç¹μ�¡ÒÃ

Å´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEV
1
 ËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ (ÃŒÍÂÅÐ 

ö.ù ± õ.ö) ÁÕ¤‹Òμ èíÒ¡Ç‹ÒËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ (ÃŒÍÂÅÐ 

ñð.ö ± ÷.õ) ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô ã¹¢³Ð·Õè¤‹Òà©ÅÕèÂ

¢Í§à»ÍÃ�à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊǾ ¢Í§¤‹Ò FEF
25-75%

 ËÅÑ§ËÂǾ ÍÍ¡

¡íÒÅÑ§¡ÒÂã¹¹éíÒáÅÐËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ äÁ‹ÁÕ¤ÇÒÁ

áμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô ´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ò 

μÒÃÒ§·Õè ò ¤‹Òà©ÅÕèÂà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´ (% maximum reduction) ¢Í§¤‹Ò FEV
1
 áÅÐ FEF

25-75%
 ËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂ

 ã¹¹éíÒáÅÐº¹º¡

Δ FEV
1
 = à»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEV

1

Δ FEF
25-75%

 = à»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEF
25-75%

 μ ÑÇá»Ã ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ (ÃŒÍÂÅÐ) ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ (ÃŒÍÂÅÐ) ¤‹Ò¾Õ
Δ FEV

1

  ö.ù ± õ.ö % ñð.ö ± ÷.õ % ð.ðó

Δ FEF
25-75%

  ö.ð ± ø.ù % õ.ö ± ññ.÷ % ð.øø

 àÁ×èÍãªŒ¤‹Òà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊǾ ¢Í§ FEV
1
 ·ÕèÁÒ¡

¡Ç‹ÒËÃ×Íà·‹Ò¡ÑºÃŒÍÂÅÐ ñð à»š¹à¡³±�ã¹¡ÒÃº‹§ªÕé¡ÒÃμ Õº

á¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂô-÷ ¾ºÇ‹Ò ËÅÑ§

ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒÁÕ¨íÒ¹Ç¹¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·Õèà¡Ô´¡ÒÃμ Õº

á¤º¢Í§ËÅÍ´ÅÁ ñð ¤¹ ËÃ×Í¤Ố à»š¹ÃŒÍÂÅÐ óó.óó ã¹¢³Ð

·ÕèËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ÁÕ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·Õèà¡Ô´¡ÒÃμ Õº

á¤º¢Í§ËÅÍ´ÅÁμÒÁà¡³±�́ Ñ§¡Å‹ÒÇ¨íÒ¹Ç¹ ñ÷ ¤¹ «Öè§¤Ố à»š¹

ÃŒÍÂÅÐ õö.ö÷

 ã¹·Ò§μÃ§¡Ñ¹¢ŒÒÁàÁ×èÍãªŒ¤‹Òà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§

ÊÙ§ÊØ´¢Í§ FEF
25-75%

 ËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂ·ÕèÅ´Å§ÁÒ¡¡Ç‹Ò

ËÃ×Íà·‹Ò¡ÑºÃŒÍÂÅÐ òð à»š¹à¡³±�ã¹¡ÒÃº‹§ªÕé¡ÒÃà¡Ô´¡ÒÃμ Õº

á¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂô-÷ ¾ºÇ‹Ò ¨íÒ¹Ç¹

¢Í§¼ÙŒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·Õèà¡Ô´¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁÃÐËÇ‹Ò§

¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡áÅÐã¹¹éíÒÁÕ¨íÒ¹Ç¹ã¡ÅŒà¤ÕÂ§¡Ñ¹ 

(μÒÃÒ§·Õè ó) 
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ÇÔ¨ÒÃ³�
¡ÒÃà»ÃÕÂºà·ÕÂºà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´ (%maximum 
reduction) ¢Í§¤‹Ò FEV1 ÃÐËÇ‹Ò§¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒáÅÐ
¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ 
 ¨Ò¡¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé¾ºÇ‹Ò àÁ×èÍÍÍ¡¡íÒÅÑ§¡ÒÂ·ÕèÍÑμÃÒ

¡ÒÃàμ Œ¹¢Í§ËÑÇã¨à»‡ÒËÁÒÂã¹ª‹Ç§ÃŒÍÂÅÐ öð-øð ¢Í§ÍÑμÃÒ

¡ÒÃàμ Œ¹ËÑÇã¨ÊíÒÃÍ§ «Öè§à·‹Ò¡ÑºÃÐ´Ñº¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ·ÕèÃÐ´Ñº

¤ÇÒÁË¹Ñ¡»Ò¹¡ÅÒ§¹Ñé¹ ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒÊ‹§¼ÅãËŒà¡Ô´

¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂã¹ÃÐ Ñ́º·Õè

ÁÕ¤ÇÒÁÃØ¹áÃ§¹ŒÍÂ¡Ç‹Ò¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ ´Ñ§áÊ´§

ãËŒàËç¹¨Ò¡¤‹Òà©ÅÕèÂà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´ (%maximum 

reduction) ¢Í§¤‹Ò FEV
1
 ·Õè¾ºÇ‹Ò ËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ¤‹Ò

´Ñ§¡Å‹ÒÇÁÕ¤‹Òμ èíÒ¡Ç‹Ò¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ

·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ = ð.ðó) â´Â¡Åä¡·ÕèÍÒ¨¹íÒÁÒãªŒã¹¡ÒÃ

Í¸ÔºÒÂ¼Å¡ÒÃÈÖ¡ÉÒ·Õè¾º´Ñ§¡Å‹ÒÇÁÕÊÍ§¡Åä¡ËÅÑ¡ ä Œ́á¡‹ ñ) 

¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �ºÃÔàÇ³·ÕèÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒÁÕÁÒ¡¡Ç‹ÒºÃÔàÇ³

·ÕèÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ áÅÐ ò) ¤ÇÒÁáμ¡μ ‹Ò§¢Í§¡Åä¡¡ÒÃ

ÃÐºÒÂ¤ÇÒÁÃŒÍ¹ÃÐËÇ‹Ò§¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒáÅÐº¹º¡

 ñ) ¼Å¢Í§¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �μ ‹Í¡ÒÃμ Õºá¤º¢Í§
ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂ ¼Å¡ÒÃÈÖ¡ÉÒã¹¤ÃÑé§¹Õé

ÊÍ´¤ÅŒÍ§¡Ñº¡ÒÃÈÖ¡ÉÒ¢Í§ Bar-Or áÅÐ¤³Ðã¹»‚ ¤.È. 

ñù÷÷ø ·Õè·íÒ¡ÒÃ·´ÊÍºã¹¼ÙŒ»†ÇÂËÍºË×´ ÍÒÂØ ö-ñô »‚ ¾º

Ç‹Ò àÁ×èÍÍÍ¡¡íÒÅÑ§¡ÒÂâ´Â¡ÒÃÇÔè§º¹ÅÙ‹ÇÔè§ä¿¿‡Òà»š¹àÇÅÒ õ-ñð 

¹Ò·Õã¹ºÃÔàÇ³·ÕèÁÕ¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �ÁÒ¡ÊÒÁÒÃ¶Å´¡ÒÃà¡Ố ¡ÒÃ

μ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂä Œ́ àÁ×èÍà»ÃÕÂº

à·ÕÂº¡Ñº¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂáººà´ÕÂÇ¡Ñ¹ã¹ÊÔè§áÇ´ÅŒÍÁ·ÕèÁÕ

¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �¹ŒÍÂ¡Ç‹Ò 

 ¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ¹Ñé¹¤ÇÒÁª×é¹ºÃÔàÇ³¼ÔÇ¹éíÒ

ÍÒ¨ÁÕÊ‹Ç¹ª‹ÇÂ·íÒãËŒ¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �¢Í§ÍÒ¡ÒÈ·Õè¼ÙŒà¢ŒÒÃ‹ÇÁ

¡ÒÃÇÔ¨ÑÂËÒÂã¨à¢ŒÒ¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂÁÒ¡¡Ç‹Ò¡ÒÃÍÍ¡¡íÒÅÑ§

¡ÒÂº¹º¡ áÅÐÊ‹§¼ÅãËŒ¡ÒÃÊÙÞàÊÕÂ¹éíÒ¨Ò¡ËÅÍ´ÅÁ¢³Ð

ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒÅ´Å§

 ò) ¡Åä¡¡ÒÃÃÐºÒÂ¤ÇÒÁÃŒÍ¹¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂ 
â´Â»Ã¡μ Ô Ã‹Ò§¡ÒÂÁÕ¡Åä¡ã¹¡ÒÃÃÐºÒÂ¤ÇÒÁÃŒÍ¹¢³Ð

ÍÍ¡¡íÒÅÑ§¡ÒÂ ò ¡Åä¡ËÅÑ¡´ŒÇÂ¡Ñ¹ ä Œ́á¡‹ ¡ÒÃÃÐºÒÂ¤ÇÒÁ

ÃŒÍ¹¼‹Ò¹·Ò§¼ÔÇË¹Ñ§ áÅÐ¡ÒÃÃÐºÒÂ¤ÇÒÁÃŒÍ¹â´ÂÍÒÈÑÂ¡ÒÃ

ÃÐàËÂ¢Í§¹éíÒ¨Ò¡ËÅÍ´ÅÁ àÁ×èÍÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ¡ÒÃÃÐºÒÂ

¤ÇÒÁÃŒÍ¹¼‹Ò¹·Ò§¼ÔÇË¹Ñ§ÊÒÁÒÃ¶à¡Ố ä´Œ́ Õ¡Ç‹Ò¢³ÐÍÍ¡¡íÒÅÑ§

¡ÒÂº¹º¡ à¹×èÍ§¨Ò¡¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ ¼ÔÇË¹Ñ§·ÕèÊÑÁ¼ÑÊ

¡Ñº¹éíÒâ´ÂμÃ§ÊÒÁÒÃ¶ª‹ÇÂãËŒ¡ÒÃÃÐºÒÂ¤ÇÒÁÃŒÍ¹à¡Ô´¢Öé¹ä´Œ

ÃÇ´àÃçÇ¡Ç‹Ò¡ÒÃÃÐºÒÂ¤ÇÒÁÃŒÍ¹¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡·ÕèÁÕ

ÍÒ¡ÒÈà»š¹μ ÑÇ¾Ò¤ÇÒÁÃŒÍ¹ ¨Ò¡¼Å´Ñ§¡Å‹ÒÇÍÒ¨Ê‹§¼ÅãËŒ¡ÒÃ

ÃÐºÒÂ¤ÇÒÁÃŒÍ¹â´Â¡ÒÃÃÐàËÂ¢Í§¹éíÒ¨Ò¡ËÅÍ´ÅÁ¢³Ð

ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒà¡Ô´¢Öé¹¹ŒÍÂ¡Ç‹Ò¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ 

¨Ö§·íÒãËŒÅ´¡ÒÃÊÙÞàÊÕÂ¹éíÒ¨Ò¡ºÃÔàÇ³àÂ×èÍºØ¼¹Ñ§ËÅÍ´ÅÁ¢³Ð

ÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ â´Â¡ÒÃÊÙÞàÊÕÂ¹éíÒ¨Ò¡ËÅÍ´ÅÁ·ÕèÅ´Å§

¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂã¹ºÃÔàÇ³·ÕèÁÕ¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �ÁÒ¡¢Öé¹à»š¹

»˜̈ ¨ÑÂË¹Öè§·Õèª‹ÇÂÅ´¤ÇÒÁÃØ¹áÃ§ã¹¡ÒÃà¡Ố  EIB ñ, ø-ñð Ê‹§¼ÅãËŒ

¤ÇÒÁÃØ¹áÃ§¢Í§¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂ

ã¹¹éíÒ¹ŒÍÂ¡Ç‹Ò¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ ¡ÒÃÈÖ¡ÉÒ·ÕèÊ¹ÑºÊ¹Ø¹

¡Åä¡·Õèà»š¹ä»ä´Œ¹Õéä Œ́á¡‹¡ÒÃÈÖ¡ÉÒ¢Í§ Stensrud áÅÐ¤³Ðã¹

»‚ ¤.È. òððöò ·Õè¾ºÇ‹Ò¡ÒÃÊÙÞàÊÕÂ¹éíÒ¨Ò¡·Ò§à´Ô¹ËÒÂã¨¨Ð

Å´Å§àÁ×èÍÍÍ¡¡íÒÅÑ§¡ÒÂã¹ÊÔè§áÇ´ÅŒÍÁ·ÕèÁÕ¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �

à¾ÔèÁ¢Öé¹ ¹Í¡¨Ò¡¹Õéã¹¡ÒÃÈÖ¡ÉÒà´ÕÂÇ¡Ñ¹¹ÕéÂÑ§¾ºÇ‹Ò àÁ×èÍÍÍ¡

¡íÒÅÑ§¡ÒÂã¹ÊÔè§áÇ´ÅŒÍÁ·ÕèÁÕ¤ÇÒÁª×é¹à¾ÔèÁ¢Öé¹ ÍÑμÃÒ¡ÒÃËÒÂã¨

¨Ð¹ŒÍÂ¡Ç‹ÒàÁ×èÍÍÍ¡¡íÒÅÑ§¡ÒÂã¹ºÃÔàÇ³·Õè¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �

¹ŒÍÂ¡Ç‹Ò

μÒÃÒ§·Õè ó í̈Ò¹Ç¹¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂáº‹§μÒÁà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEV
1
 áÅÐ FEF

25-75%
 ËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂ

 ã¹¹éíÒáÅÐº¹º¡

 % Maximum reduction ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒ (n=óð) ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂº¹º¡ (n=óð)
 FEV1 

 < ñð % òð (ÃŒÍÂÅÐ öö.ö÷) ñó (ÃŒÍÂÅÐ ôó.óó)

 ≥ ñð % ñð (ÃŒÍÂÅÐ óó.óó) ñ÷ (ÃŒÍÂÅÐ õö.ö÷)

 FEF25-75% 
 < òð % òø (ÃŒÍÂÅÐ ùó.óó) ò÷ (ÃŒÍÂÅÐ ùð)

 ≥ òð % ò (ÃŒÍÂÅÐ ö.ö÷) ó (ÃŒÍÂÅÐ ñð)



494 ธรรมศาสตร�เวชสาร ป�ที่ ๑๒ ฉบับท่ี ๓ ประจําเดือนกรกฎาคม-กันยายน ๒๕๕๕

 ¨Ò¡ÊÍ§¡Åä¡¢ŒÒ§μ Œ¹·íÒãËŒà¡Ô´¡ÒÃÊÙÞàÊÕÂ¹éíÒ¨Ò¡

ËÅÍ´ÅÁ¢³ÐÍÍ¡¡íÒÅÑ§¡ÒÂã¹¹éíÒÅ´Å§ áÅÐª‹ÇÂ»‡Í§¡Ñ¹äÁ‹

ãËŒ¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§à«ÅÅ�ºÃÔàÇ³àÂ×èÍºØËÅÍ´ÅÁà¾ÔèÁ¢Öé¹ «Öè§à»š¹

ÊÒàËμ ØãËŒà¡Ố ¡ÒÃºÇÁ¢Í§¼¹Ñ§ËÅÍ´ÅÁ áÅÐà¡Ố ¡ÒÃμ Õºá¤º

¢Í§ËÅÍ´ÅÁμÒÁÁÒ

¡ÒÃà»ÃÕÂºà·ÕÂº í̈Ò¹Ç¹¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂáº‹§μÒÁà»ÍÃ �à«ç¹μ�
¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEV1 áÅÐ FEF25-75% ËÅÑ§ËÂØ´ÍÍ¡
¡íÒÅÑ§¡ÒÂã¹¹éíÒáÅÐº¹º¡
 ¨Ò¡¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé¾ºÇ‹Ò àÁ×èÍãªŒà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§

ÊÙ§ÊØ´¢Í§¤‹Ò FEV
1
 ·ÕèÁÒ¡¡Ç‹ÒÃŒÍÂÅÐ ñð à»š¹à¡³±�ã¹

¡ÒÃº‹§ªÕé¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡¡íÒÅÑ§¡ÒÂ 

ÁÕ¨íÒ¹Ç¹¼ÙŒà¢ŒÒÃ‹ÇÁÇÔ¨ÑÂ·Õèà¢ŒÒà¡³± �´Ñ§¡Å‹ÒÇÁÒ¡¡Ç‹ÒàÁ×èÍãªŒ

à»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEF
25-75%

 ·ÕèÁÒ¡¡Ç‹ÒÃŒÍÂÅÐ 

òð à»š¹à¡³± �ã¹¡ÒÃº‹§ªÕé ¼Å¡ÒÃÇÔ¨ÑÂã¹Ê‹Ç¹¹ÕéÊÍ´¤ÅŒÍ§¡Ñº

¡ÒÃÈÖ¡ÉÒ¢Í§ Pohjantahti áÅÐ¤³Ðã¹»‚ ¤.È. òððõó ·Õè¾ºÇ‹Ò 

ã¹¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·ÕèäÁ‹ä´Œà»š¹¹Ñ¡¡ÕÌÒ ¡ÒÃãªŒ¤‹Òà»ÍÃ �à«ç¹μ�

¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEV
1
 ·ÕèÁÒ¡¡Ç‹ÒÃŒÍÂÅÐ ñð ÊÒÁÒÃ¶

º‹§ªÕé¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ÍÍ¡¡íÒÅÑ§¡ÒÂä Œ́ªÑ́ à¨¹¡Ç‹Ò

¡ÒÃãªŒ¤‹Òà»ÍÃ �à«ç¹μ�¡ÒÃÅ´Å§ÊÙ§ÊØ´¢Í§¤‹Ò FEF
25-75%

 ·ÕèÁÒ¡

¡Ç‹ÒÃŒÍÂÅÐ òð à»š¹à¡³±�ã¹¡ÒÃμ Ñ́ ÊÔ¹ â´Â¡ÒÃà»ÅÕèÂ¹á»Å§

¢Í§¤‹Ò FEV
1
 ·ÕèàËç¹ä´ŒªÑ´à¨¹¡Ç‹Ò¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§¤‹Ò 

FEF
25-75%

 ÍÒ¨áÊ´§¶Ö§¡ÒÃà»ÅÕèÂ¹á»Å§·Õèà¡Ô´¢Öé¹ã¹ËÅÍ´ÅÁ

¢¹Ò´ãËÞ‹ÁÒ¡¡Ç‹Ò¡ÒÃà»ÅÕèÂ¹á»Å§ã¹ËÅÍ´ÅÁ¢¹Ò´¡ÅÒ§

áÅÐ¢¹Ò´àÅç¡

ÊÃØ»
 ¡ÒÃà¡Ô´¡ÒÃμ Õºá¤º¢Í§ËÅÍ´ÅÁËÅÑ§ËÂØ´ÍÍ¡
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Background: Exercise-induced bronchoconstriction (EIB) has a negative effect on the exercise performance. Therefore, 

 the exercise programs that lead to less severity of EIB may have a better effect on exercise performance. 

Objective: This study aimed to compare the severity of EIB as represented by the increase in airway resistance 

 after exercise between land and water-based exercises. 

Methods: Thirty healthy female subjects (18-25 years) were requested to perform two types of exercise on a 

 separate day; 1) water-based exercise and 2) land-based exercise. The intensity of exercise was prescribed 

 using the target heart rate range between 60-80% of individual heart rate reserve (HRR). Lung function 

 including, forced expiratory volume in one second (FEV
1
), and forced expiratory fl ow at 25-75% of FVC 

 (FEF
25-75%

) were measured before, and at the 1st, 4th, 7th, 10th, 20th, and 30th minute after each 

 exercise session. The increase in airway resistance after exercise was calculated by using pair t-test in comparing the 

 minimum value of lung function after exercise to that value before exercise and represented as percent maximum 

 reduction of FEV1 and FEF
25-75%

. 

Results: The percent maximum reduction of FEV
1
 after water-based exercise (6.9 ± 5.6%) was signifi cantly less 

 than that after land-based exercise (10.6 ± 7.5%) P=0.03. On the other hand, percent maximum 

 reduction of FEF
25-75%

 after water-based exercise (6.0 ± 8.9%) and land-based exercise (5.6 ± 11.7%) 

 were quite similar. 

Conclusion: The severity of exercise-induced bronchoconstriction (EIB) was reduced after water-based exercise compared 

 to land-based exercise. Moreover, change in FEV
1
 could represent the change in airway resistance after 

 exercise more obvious than change in FEF
25-75%.

Key words: Exercise-induced bronchoconstriction, Water-based exercise, Land-based exercise


